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S o O o 0, o W W O » Yu, yu

Oon T » P, p A na A a Ya, ya

#7e initially, after vowels, and after v, b; & elsewhere.
“hen written as & in Russian, transliterate as y& or &.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian Engli:h
sin sin sh sinh arc sh sinh_
cos cos ch cosh arc ch cosh_
tg tan | th tanh arc th tann_:
ctg cot cth coth arc cth ccth_7
sec sec sch sech arc sch sech_|
cosec cse csch csch arc csch esch

N

Russian English

rot curl
lg log
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INVESTIGATION OF THE EPPECT OF OPERATION OF HIGH-VOLTAGE INPULSE
CAPACITOR IN NIU NODE ON ITS OPERATING LIPE

Y. D. Bespalov, V. V. Komotop.

Durinj the development of high-voltage impuls- capacitors of
various purpos: and high-vo{iggc impuls~ installations with
capacitive enec3gy storages (for sagnetopulse tr-atment of astals,
poverful storage batteries, etc.) there inevitably appears the
questios about hov the operating life of the capacitor will be
changed with th: changms of its operating modes (pulse racurrence
frequeacy, current frequency in discharge circuit, degree of damping,

stc.) .

The correct ansver to this question makes it possible to solva
the prodles of optisua designing of the capacitor and the

installation on the whole.
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Belov ve will examine the effect of the oporating sode on the
oparating 1lifs of the capacitor. is dislectric ve used condenser
tissae of brand KON-IXI, S u thick, impregnated with medical castor
oil. Bstveen the plates were 6 layers of tissue. Constructiom >f the

section is flat, asount of capacitance - 0.03 uP,

The results of measurement shoved that the lav of distributisn
of failaure of the investigated capacitors conforas *o
standard~ls>garithaic distribution. Por obtaining reliability not lass

than 0.8 each experiment was repeated 22 tines.

The effect of the amount of damping (r>lationship of the amount
of vdltages (or current)) Up;/U; vas studied vith working gradient
BE=150 kV/ma, pulss rscurrence frequency f£=5 Hz, curreat frequeacy in
the discharge circuit P=100 kHz, teaperature t=20-25°C in the ramg-

of relationship U,/U, from 0,85 to 0.3.

Pig. ! shows the curves of dependence of the operating 1life 02
the amount of damping: curve 1 is constructed by the results of
favestigations conducted in Rhar'kov Polytechnic Institute (RRPI),

284 curve 2 is taken for capacitors of the fira "Sisens® [1].
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Fig. 1. Dependence of the operating 1lifs of capacitor on the d&3gres
of damping.

Kay: (a) Expected operating life, o0/0. (b) Degrne of daaping.

This dspendence can be expressed by the following eapirical forsula:
C
‘""lzﬁﬂibﬁ?' (
vhere 8 - operating life of capacitor; C, B, n - coefficients, the
values of vhich ares equal to: curve 1 - C=1,.210104; B=0.023; n=8.3;

curvy 2 - C=0,65¢10%; B=0,.036;: n=3,

fros curve (1) ve see that the operating life of the capacitor
depends on the valus of relationship U,/0, and, for exasple, vwith
change fros dasping 0.05 ¢to 0.8 is incraassd slaost 10 times.

The sschanisa of fallaure of dielectric of =he capacitor with
polacr iapregnation with change of the valus of the damping ratio can
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probably b2 axplained by increase of ths intensi‘ty of partial
dischacrges, sisilar to that which occurs during a similar situation
ia capacitors vith ispregnation by ainsral oil [2].

The effect of the pulse recurrence frequency vas studied in th2

frequency raags fros 1 to 10 Az with tha following initial
pcerequisites: E=150 kV/an, U,/0,=0.85, P=100 kHz, t=20-25°C,

The reosults of experisents can be described by the followving
eapirical forsula of type:
M =g, ()

whers £ - frequancy, Hz:

a, b, =~ cosfficients, vhich are equal to a=3.3e10¢, b=0.021.

Usually, in HION the pulse recurrence frequency is l:ss than 1

8z, therefore the relationship to frequancy cannot be considersd.

Sose increase of the operating l1lifs of the capacitor with
fiacrease of th: pulse recurreace frequency can be sxplained by the
differant tinme the capacitor is unpder voltage in the process of
charge [3). The conncctiog betveen the >perating life of “he
capacitor 1nd ths currsnt frequency in the discharge circuit and the

Jperating life and vorkisg gradient (8] is expressed respectively by
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focnula
M=ar-, @),

wvhers P - frequancy of curreat in the discharge circui:, kHz;

k, 1 ~ coefficients, valuves of which ara obtainzd from curve [1] and
ace agual to k=8,8e0106, 1=0,43,
M=AL-, ' “

vhere B - wvorking gradiemt, kV/as;

A, a - coefficiants, values of which vere found experismasntally

(l“. _820.'03" n=8, 00) .

By coabining forsulas (1-8), it is possible to obtain the
folloving relationship of the operating life of the capacitor to its

operating asode.
- i 3 <SP
umssxwmiprfac (@ @

vhers a2, b, 1, B, n - eupirical coefficients.

Thus, a foraula is obtained, which, on the one hand, during
dsvelopasat of ispulse capacitor and salection of “he cperating 1if-»
sakes it possible to consider its operating mocde, and on the other

hand, vith the presence of a capacitor vith assignad paramsters ¢>

pcedict how its operating life will be changed vith change of the
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operating mode.

Plg. 2 shows the nomograa, by vhich we find the required
sperating life i by the assigned parametars of ~quation (S5) (for
this fros é let us move along the vertical to .g:. than along

Y
horizontal to P,, along vertical to f and along horizontal to ‘)-

L
v o e ’
"'E!f"‘.:,. s

rig. 2. Wosogram for determination of the dperaring lifs of impuls-

capacitor from change of its operating amode.

Kay: (a) Relatioonship. (b) Hz.
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